The main characteristics of mobile learning (m-learning) 
INTRODUCTION
In the world that emerging technology-supported devices are rapidly growing, wireless communication technology is not an exception in this respect. As mobile phones with high capabilities extend into all areas of human life, it is expected that this wireless computing device soon becomes accessible for all urban and rural areas of each country. So, widespread access to such an inexpensive and sophisticated device has rather changed the landscape of e-learning in many ways. In fact, mobile learning can be considered as the next generation of e-learning [13] . Mobile devices are not substitute for existing learning devices, but they serve as extension for learning in new environment having new capabilities, though, not all learning content and activities are appropriate for mobile devices [3] . Mobile learning is characterized by its potential for learning to be spontaneous, informal, personalized and ubiquitous. Such learning is reinforced when people encounter shortage of free time as the result of working longer hours. In such an environment, busy people tend to use portable devices to learn new materials rather than taking time for traditional classroom-based courses.
There are some factors having key roles in the use of mobile devices in learning environments. Physical characteristics of a mobile phone such as its size and weight as well as input and output capabilities such as keypad vs. touchpad and screen size and audio functions are among the factors which should be assessed in this respect. The learner skills and his/her prior knowledge and experience with mobile devices for learning, as well as the learner's attitude towards the learning through mobile phone play a crucial role in the output quality of such a mobile-based tasks [7] .
In this study we try to investigate the way of effective learning through mobile technologies, a shift from teacher-led learning to student-led one, via m-learning. The possibilities of learning a second language in a mobile-based environment are demonstrated accompanying by some examples of learning via mobile devices. Here, it has been tried to show the benefits of using mobile phones in learning English as a second language. Areas of mobile-based language learning discussed in this paper are vocabulary, listening, grammar, phonetics, and reading comprehension.
2.MOBILE LEARNING, ADVANTAGES AND DISADVANTAGES
Among all modern communication devices, mobile phones are the most powerful communication medium even richer than email or chat as it can act as a learning device despite its technical limitations. With such a learning device the learner controls the learning process and progress in his/her own space based on his/her cognitive state.
Learning through the computer or e-learning enables the learners to learn in a non-classroom environment when they are at home in front of their personal computers online or offline. However, learning through the mobile phone or m-learning provides the learners with the opportunity to learn when they are in the bus, outside or at work doing their part-time jobs. In fact, they can learn every time and everywhere they are.
Two main characteristics of mobile devices are portability and connectivity. As for connectivity, designing the mobile system must have capability of being connected and communicated with the learning website using the wireless network of the device to access learning material ubiquitously including short message service (SMS) and mobile e-mail. Portability enables learners to move mobile devices and bring learning materials [4] .
Klopfer and his colleagues state the following properties of mobile devices: 1) portability: such devices can be taken to different places due to small size and weight; 2) social interactivity: exchanging data and collaboration with other learners is possible through mobile devices; 3) context sensitivity: the data on the mobile devices can be gathered and responded uniquely to the current location and time; 4) connectivity: mobile devices can be connected to other devices, data collection devices, or a common network by creating a shared network; 5) individuality: activities platform can be customized for individual learner [6] .
The widespread influence of the market increased the popularity of the mobile phone, and this fulfills the need of teachers to provide tools and software for the learners in teaching contexts. Moreover, comparing with other wireless devices such as laptop computers, mobile phones are rather inexpensive having functions as Internet browsers available in most devices. With such inexpensive devices accessible to even the poorest areas and having the functionalities of e-mail or SMS, it is now possible to transfer information to and from mobile phones between instructors and learners without any difficulty.
Although learning service through mobile devices has some advantages, it has its own constraints as small screen, reading difficulty on such a screen, data storage and multimedia limitations, and the like. Many of the mobile phones are not designed for educational purposes. That is, it is difficult for the learners to use them for the task given by the teachers to be carried out. This is partly due to the initial design of such devices, and partly due to non-existence of such developed mobile phones. However, those devices which are appropriate for specific learning tasks are too expensive for most of the learners to buy. Thus, teachers should be aware of what kinds of tools learners have, and then set to chose or adapt resources compatible to such tools [9] .
In an experiment, Stockwell demonstrated that the learners found the activities take too long to complete on the mobile devices, and consequently, some of them preferred to use their PCs to do their assigned tasks. In that experiment many learners indicated from the outset that they did not intend to use the mobile phones for doing their tasks because of the cost of Internet access, the screen size, and the keypad [14] .
EXAMPLES OF MOBILE LEARNING
Wireless communication technology are applied to many fields such as GPS navigation, wireless monitoring system as well as learning various materials including learning language skills. Mobile learning can take place either within the classroom or outside it. In the former case, mobile phones possessing appropriate software are very effective in collaborative learning among small groups. Although this type of learning has nothing to do with the mobility property of such devices, it provides the learners with the opportunity of close interaction, conversation, and decision-making among the members of their group due to the specific design of the learning activity on mobile phones. These types of interaction among learners and their physical movement can hardly be achieved when desktop or laptop computers are to be used.
Mobile learning technology is more useful for doing activities outside the classroom. Such activities enable learning to be more directly connected with the real world experiments. Moreover, learning through mobile phones outside the classroom has the advantage of better exploiting the learner's free time; even the students on the move can improve their learning skills [10] .
SMS-based learning is another development in the use of wireless technologies in education in which receiving wanted text messages supports learning outside of classroom and helps learners benefit from their teacher's experimentation with mobile technology [10] .
Game-based learning is another theme for mobile learning in which learning materials are so designed to be integrated with aspects of physical environment. In such environments, learning activities are facilitated using the mobile technology which serves as a link between the real world of knowledge and the visual world of the game. TimeLab, for instance, is a game about climate change and its effects. Players succeed to get information about the introduction of possible new environmental laws via their mobile devices in different locations as they progress in the game. They will later discuss the results of the game in the classroom [10] .
The m-learning games can also be used to teach second language skills such as vocabulary, pronunciation, grammar, listening and reading comprehension and spelling. According to Canny, cell phones offer an ideal platform for learning since they are ubiquitous, affordable, compact and wireless [11] .
The researchers of the project MILLEE at the university of California (UC Berkeley) concentrated on simple English language skills and designated a series of games that constitute a curriculum equivalent to an ESL course. They tested their cell phone-based learning games in North India. They reported that the game play can produce significant learning benefits, and this type of learning will enhance student's basic skills and provides clues to the sustainability and scalability of their approach Microsoft research program).
MOBILE PHONES
Many researchers were so interested in MALL approaches that they attempt to provide some strong supports to conduct further studies on this discipline. Today, mobile learning is easily possible by delivery of various learning materials or content to learners through the mobile devices. Various activities related to language learning are supported by mobile devices among which we can name SMS, internet access, camera, audio/video recording, and video messaging (MMS). Different activities supported and performed by various mobile devices depending of the model and facilities of the device have been shown in Appendix 1. [8] One of the advantages of mobile learning is that collaborative learning is very encourages in this kind of learning. That is, different learners are able exchange their knowledge, skills and attitudes through interaction. Collaborative learning helps the learners to support, motivate and evaluate each other to achieve substantial amounts of learning, the property which is almost absent in other kinds of learning. One can attain a good collaborative approach simply by using a mobile device as an environment for learning, which is, of course, highly dependent of the users than the devices. Devices, in fact, act as pencils and calculators which are the basic equipment in a learning process of a student. What is important, here, is the communication between the learners, as an important factor in language learning is the interaction in the target language [16] There are different mobile devices in the market compatible to the needs of different users. The basic activities can be performed by many mobile phones. However, for language learning, the cost and technologies related to the mobile devices should be taken into consideration. Such learners can use their customized mobile devices for language learning based on their own abilities. The possible MALL activities and users for some mobile devices has been shown in Appendix 2 [8] 
MOBILE-ASSISTED LANGUAGE LEARNING (MALL)
When, in 1973, the mobile devices were invented for the first time, no one ever thought some day they would become an important part of routine life. As soon as the mobile phones became a crucial part of our lives, there felt a need for using them in language learning tasks.
These days mobile devices such as PDAs, phones, and other handheld devices, are used everywhere for doing everything ranging from voice calling to making short message, video chat, listening to audio (Mp3, Mp4, Mpeg), web surfing, shopping, and the like. Apart from these benefits, mobile devices have increasingly grown toward becoming tools for education and language learning, and all its users from teachers or students are getting used to this environment to make education as ubiquitous as possible. Moreover, the emerging of internet made open and distance learning a means of receiving education from all parts of the world. In a short period, the attractiveness of distance learning led to the realization that various mobile devices provide a very effective resource for education. This way, many researchers tried to make mobile devices a rich resource for teaching and learning. It was, in fact, a challenging affair to cover learning tasks by a mobile phone [8] .
MALL deals with the use of mobile technology in language learning. Students do not always have to study a second language in a classroom. They may have the opportunity to learn it using mobile devices when they desire and where they are. As learning English is considered a main factor for professional success and a criterion for being educated in many communities, providing more convenient environment for people to learn English is one of the strategic educational goals towards improving the students' achievement and supporting differentiation of learning needs.
There are many researches and developments towards the use of wireless technology for different aspects of language learning. In the following lines it has been tried to demonstrate the benefits of using mobile phones in learning English as a second language. Areas of mobile-based language learning are diverse among which the most common ones are vocabulary, listening, grammar, phonetics, reading comprehension, etc.
5.1.Learning Vocabulary
The type of activities focusing on vocabulary learning via mobile phone differs from one research project to another, depending on the level of language proficiency of the learners. Sending e-mail or SMS to students is a common way of learning new vocabulary based on the lessons covered in the classroom. In a study Kennedy and Levy gave the learners the option to receive messages covering known words in new contexts through SMS to their mobile phones amounting nine or ten messages per week. The results indicated that the messages were very helpful for learning vocabulary [5] .
Similarly, Thornton and Hiuser sent short mini-lessons for learning vocabulary through email to mobile phones of the students three times a day. They used new words in multiple contexts for the learners to infer the meaning. The results showed an improved range of scores on post-tests which were very encouraging [15] .
There are other strategies for learning vocabulary via mobile phones. Learners can be provided with some tailored vocabulary practices based on activities performed in the classroom. They are, then, asked to complete them on their mobile phones and send them back to their instructors.
Learning vocabulary can also be accompanied by the pictorial annotation shown on learners' mobile devices for better understanding of new words. In a study conducted by Chen, et al., learners were provided with verbal as well as pictorial annotation for learning English vocabulary. Results of a post-test showed that the pictorial annotation assisted learners with lower verbal and higher visual ability to retain vocabulary [2] .
5.1.Listening Comprehension
Listening exercises may be considered the first stage in learning a second language. With the advent of the second generation of mobile phones, it is now possible to design a mobile multimedia system for learning listening skills through listening exercises.
Huang and Sun designed a system composing of two subsystems. A multimedia materials website that uploaded and maintained video materials, and a set of multimedia English listening exercise on the mobile phone for the learners to repeat exercises in English listening in a ubiquitous learning environment. They attempted to implement the mobile multimedia English listening practice system based on capabilities of the mobile technology providing learners download multimedia sound contents from mobile devices, register the learning website, order mobile learning courses and activate reception of learning courses. According to Huang and Sun, mobile multimedia English listening exercise system can enhance learner's English listening abilities to a high degree [4] . It is also possible to design a platform in which learners listen to a text by vocal service on their mobile phones, followed by a listening comprehension quiz based on the text.
5.1.Learning Grammar
Grammatical points can be learnt through a specifically designed program installed on mobile devices, in which grammatical rules are taught, followed by multiple-choice activities where learners select the correct answer from the given alternatives. Grammatical exercises can be in the form of 'true-false' or 'fill-in the blanks' which are to be responded by the learners. Grammatical explanations may also be presented to learners via vocal service or short message service.
5.1.Pronunciation
The second generation of mobile devices enable their users to access multimedia functions including listening and speaking ones. A good m-learning service should consist of speech facilities for transmitting voice. Having such facilities, the learners may download dictionaries on the PDA1 with sound functions so that they can learn the correct pronunciation of unfamiliar or new words to be able to fulfill their learning needs. Mobile devices with multimedia function give the learners the opportunity to record their own voice. Then, teachers are able to make a better assessment of the students' weaknesses in pronunciation. This way, by enhancing various functions of the system like providing a dictionary for looking up unfamiliar words and their correct phonetic form, the pronunciation as well as speaking skills of the learners can be well improved.
The Praxis learning podcast line is a platform providing a context-driven, social-based, and software-enhanced website for learning foreign languages. It has recently been working to release mobile language learning features for PDAs, smart phones, etc., enabling learners to learn phonetics of a given language in an interaction way using multimedia functions on the mobile phones (Microsoft research program).
The speech aspect of mobile learning is as significant as textual aspect of it, since it enables learners to comfortably speak with a system recording their voice and allowing them to listen back to themselves. Then, they can compare their voice with an ideal pronunciation and make an improvement in this skill [18] .
5.1.Reading Comprehension
Reading practices help learners to enhance their vocabulary, and vocabulary knowledge, in turn, helps them to promote reading comprehension [2] . Reading activities can be offered to learners either via a well-designed learning course installed on the mobile devices or through SMS sent 1-Personal Digital Assistant like a basic palmtop computer to the learners. In either case upon finishing the reading activity, the learners are provided with a reading text function to evaluate their reading comprehension skill.
To offer an effective and flexible learning environment for English learning, Chen and Hsu attempted to present a personalized intelligent mobile learning system known as PIM in which the learners were provided with English news articles based on their reading abilities evaluated by fuzzy item response theory. To promote the reading abilities of English news, the PIM system would automatically discover and retrieve unknown vocabularies of individual learners from the reading English news articles. The experimental results of the study indicated that English news reading learning along with unfamiliar vocabulary learning with self-assessing feedback response are very effective in prompting reading comprehension and reading abilities of the learners [2] .
Mobile learning programs in which reading function accompanied by text announcer pronunciation will be more helpful to promote at the same time both reading comprehension and listening comprehension.
CONCLUSION AND FURTHER DEVELOPMENT
The rising speed of mobile technology is increasing and penetrating all aspects of the lives so that this technology plays a vital role in learning different dimensions of knowledge. Today, a clear shift from teacher-led learning to student-led learning that m-learning allowed causes the students feel using the technology more effective and interesting than before. In fact, we can provide a richer learning environment through mobile phones for our language learners. Though many researches have been carried out towards MALL technology as a growing field of study in language learning, there are still so many works left to be done and a large amount of information to be uncovered. Moreover, the methods with the help of which mobile device technology can be used to provide a more robust learning environment have to be further improved. The ways through which the barriers of CALL have been removed can help the MALL technology to grow with less effort and cost. Some language skills such as speaking and listening skills as mobile-based activities need some further improvements due to the hardware weaknesses. Mobile-based learning or m-learning faces many challenges, but it has grown in exponentially in spite of all its problems to provide a better environment for language learning. Mobile learning technology, however, has a rapid pace of development from a teacher-learner text-based approach to a forthcoming multimedia supporting technology. In addition, podcast lectures and digitized audio comments made the online interaction between teachers and learners possible in a more convenient way without any time and space limitations [12] .
Although going through language activities on mobile phones may take longer time compared to computers, the learners feel a greater sense of freedom of time and place, so that they can take the advantage of spare time to learn a second language when and where they are. Mobile technology gets learning away from the classroom environment with little or no access to the teacher, though the learning process can hardly be accomplished without a teacher's direction or guidance. As the demand for acquiring a foreign language increases and the people time for more formal, classroom-based, traditional language learning courses decreases, the need felt by busy users for learning a foreign language through MALL will inevitably increases. In other word, MALL can be considered an ideal solution to language learning barriers in terms of time and place. According to Yamaguchi, "A computer is better than a mobile phone or handling various types of information such as visual, sound, and textual information, but the mobile phone is superior to a computer in portability. Further, some students do not have their own computers." [17] .
There are some limitations in MALL approaches which are hoped to be handled with some future works, since the discipline has high potential for further development and improvement. Enhancing mobile devices with video and voice chat features will make such MALL-based technology more efficient both for the teachers and the students, as the teachers can use voice or video chat to provide their students with learning material and receive their feedback.
Further research and experiments on MALL-based techniques should be carried out for different languages having different properties. Arabic and Persian languages, for example, are written from right to left and Chinese language is written both from right to left and from left to right. As a result, mobile devices need to be so devised to be more compatible with such languages with different orientations, making the scope of these devices usage greater than before. Appendix 1. MALL Activities by Device, Medium and Communication Route
